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Abstract of JP1 0060235 

PROBLEM TO BE SOLVED: To obtain a treatment agent comprising a specific polymeric fatty acid 
ester and a coupling agent, capable of improving the dispersiblity and magnetic properties of magnetic 
powder and also of improving the mechanism properties of magnetic materials. SOLUTION: This 
treatment agent comprises a polymeric fatty acid ester bearing two or more ester groups in the 
molecule and shown by formula I, formula II or formula III (R<1> is a 2-20C branched or straight-chain 
alkylene; R<2> is a 2-20C branched or straight-chain alkylene, phenylene or CH=CH; R<3> is a 2-20C 
branched or straight-chain alkylene, (CH2 CH2 0)k , etc.; (k) is an integer of 2-10; (a) and (b) are each 
an integer of 2-20; (d) and (e) are each an integer of 1-20, and (d+e) is an integer of 2-20) and a 
coupling agent. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** S hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A finishing agent for magnetic materials which consists of polymers fatty acid ester 
and a coupling agent which are expressed with the following general formula (1), (2), or (3), 
and which have two or more ester groups in a molecule. 
[Formula 1] 



0 




(l) 



[Formula 2] 
/ o o 



[Formula 3] 




(3) 



[R here Branching or a straight-chain-shape alkylene group of the carbon numbers 2-20, R 
Branching of the carbon numbers 2-10, or an alkylene group of straight chain shape, C-H or - 

6 4 

3 

CH=CH-, and R Branching of the carbon numbers 2-10, or an alkylene group of straight chain 
shape, - (CH 2 CH 2 0) An integer of 2-20, d, and e are an integer of 1-20, respectively, and, as 
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for - or -(CH CHCH O) - (however, k shows an integer of 2-10), a, and b, d+e expresses an 

K ^ O K 

integer of 2-20. ] 

[Claim 2]The finishing agent for magnetic materials according to claim 1 whose polymers fatty 
acid ester is the derivative expressed with end carboxylic acid content fatty acid ester or the 
following general formula (7), (8), or (9) expressed with the following general formula (4), (5), 
or (6) and whose coupling agent is a silane coupling agent. 
[Formula 4] 



0/a 



[Formula 5] 

0 0 





[Formula 6] 
0 





0 /d 



[Formula 7] 




[Formula 8] 

0 0 



[Formula 9] 
o 



\ 0/d \ 0 0 /e 



(4) 



(5) 



(6) 



(7) 



(8) 



(9) 



[R here Branching or a straight-chain-shape alkylene group of the carbon numbers 2-20, R 



2 
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Branching of the carbon numbers 2-10, or an alkylene group of straight chain shape, C 6 H 4 or - 

CH=CH-, and R Branching of the carbon numbers 2-10, or an alkylene group of straight chain 
shape, (CH 2 CH 2 0) - k - or -(CH 2 CHCH 3 0) Fatty acid residue or H in which (however, k 

4 5 6 

shows an integer of 2-20), R , R , or R has straight chain shape or a branched alkyl group of 
the carbon numbers 1-20, In the case of fatty acid residue in which, as for a, an integer of 3-20 

and R 4 have straight chain shape or a branched alkyl group of the carbon numbers 1-20 when 

R 4 is H, an integer of 2-20, d, and e of an integer of 2-20 and b are the integers of 1-20, 
respectively, and d+e expresses an integer of 2-20. ] 

[Claim 3]The finishing agent for magnetic materials according to claim 1 whose molecular 
weights of polymers fatty acid ester are 1000-20000. 

[Claim 4]The finishing agent for magnetic materials according to claim 1 whose weight ratios of 
a coupling agent to polymers fatty acid ester are 0.1-10. 

[Claim 5]Processing magnetic powder by which the surface treatment was carried out using 
the finishing agent for magnetic materials according to claim 1 to 4. 

[Claim 6]The processing magnetic powder according to claim 5 processed to magnetic powder 
100 weight section by 0.01 to finishing agent 10 weight section for magnetic materials. 
[Claim 7]The 0.01 to finishing agent 10 weight section for magnetic materials according to 
claim 1 to 4, magnetic powder 100 weight section, and a magnetic material constituent that 
carries out resin 4.1-42 weight-section combination. 

[Claim 8]A magnetic recording material obtained by applying to resin a magnetic paint which 
blends a solvent of 1 - 5 weight fold amount to an organic binder and an organic binder of the 
0.01 to finishing agent 10 weight section for magnetic materials according to claim 1 to 4 and 
magnetic powder 100 weight section, and 15 to 60 weight section. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the magnetic material in which magnetic 
properties and mechanical properties have been improved in more detail about a magnetic 
material. 
[0002] 

[Description of the Prior Art]ln recent years, many magnetic materials which made the organic 
matrix distribute magnetic powder are known. A resin magnet, a magnetic recording material, 
etc. hit this. Each is explained below. 

[0003]ln the magnetic field, in order to improve the moldability of the conventional sintered 
magnet, and brittleness, the resin magnet which mixed magnetic powder and resin is used. A 
resin magnet is divided into a flexible magnet and a plastic magnet with the resin to be used. 
However, it has the following problems accompanying a flexible magnet and a plastic magnet 
making an organic high polymer matrix high-fill up with magnetic powder uniformly. That is, 
since **** of resin does not suit that the density of magnetic powder falls by adding resin, and 
magnetic powder, dispersibility is bad, viscosity rises at the time of shaping, there are 
problems, like that mobility worsens, becoming uneven, and also magnetic properties fall, and 
an improvement is desired. 

[0004]Generally magnetic recording materials, such as a magnetic disk and magnetic tape, 
knead magnetic powder, such as a ferrite, with an organic binder and a solvent, prepare a 
magnetic paint, and are manufactured by applying this to a sheet or resin of film state. In this 
case, although the dispersibility to the organic binder of magnetic powder has serious influence 
for the magnetic properties of a magnetic recording material, or abrasion resistance, since 
magnetic powder is a large inorganic substance of surface energy, its familiarity is [ small resin 
of surface energy ] bad, and dispersibility is dramatically bad [ magnetic powder ] as it is. 
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[0005]The technical problem common to the above material is raising further the dispersibility 
of the magnetic powder in the inside of an organic matrix, and raising material strength further. 
As a method of solving this, the surface treatment which carries out hydrophobing of the 
surface of magnetic powder is mentioned. A surface treatment is usually performed using 
higher fatty acid, the Silang system coupling agent, a titanium system coupling agent, etc. In 
the case of higher fatty acid, a direct reaction is carried out to the functional group which is 
carrying out orientation, and a covalent bond is not simply formed in the inorganic substance 
surface. And since the surface water of aggregate is usually shown in the inorganic substance 
surface and orientation is carried out to the surface on both sides of this H 2 0 layer in between, 

it can be said to be the state where it can be very easy to take. When resin is filled up with the 
flume crack and surface treatment filler which generally form the functional group and covalent 
bond on the surface of an inorganic substance in the case of the conventional coupling agent, 
the Silang system improves intensity and a titanium system raises a working characteristic. As 
an example of the surface treatment of magnetic powder, it processes by a titanium system 
coupling agent in many cases so that JP,60-229306,A may see, and it is shown that it is 
actually effective. 

[0006]lt is shown that the surface treatment art of the magnetic powder by titanium oligomer 
and organic acid ester is useful so that JP,5-171057,A may see. Each of these of the 
improvement effect of dispersibility and processability is large. However, each material 
performance of these days does not fully fill the performance demanded, but the surface 
treatment art further outstanding especially in respect of improvement in a mechanical physical 
property is demanded. 
[0007] 

[Problem(s) to be Solved by the lnvention]The purpose of this invention is to provide the 
finishing agent for magnetic materials suitable for improving dispersibility, when filling up an 
organic matrix with magnetic powder, raising magnetic properties, and raising the mechanical 
physical property of a magnetic material. 
[0008] 

[Means for Solving the Problem]ln order that this invention persons may attain an 
aforementioned problem, as a result of inquiring wholeheartedly, a finishing agent for magnetic 
materials which consists of polymers fatty acid ester and a coupling agent agrees in flat knot, It 
finds out excelling in respect of the dispersibility of magnetic powder, and magnetic-properties 
grant, and excelling also in respect of improvement in the mechanical physical property of a 
magnetic material, and came to complete this invention. 
[0009] 

[Embodiment of the lnvention]As polymers fatty acid ester which is one ingredient of the 
finishing agent for magnetic materials of this invention, end carboxylic acid content fatty acid 

http://www4.ipdl. inpit.go jp/cgi-bin/tran_web_cgi_ejje?atvv_u==http%3A%2F%2Fww\v4.ip... 4/16/2008 



JPJ0-060235,A [DETAILED DESCRIPTION] 



Page 3 of 18 



ester and/or its derivative can be mentioned, and although those molecular weights in 
particular are not limited, it is preferred that it is [ or more 1000 ] 20000 or less. An 
improvement of processability is insufficient in it being less than 1000, and if 20000 is 
exceeded, a compound will become consistency and it will become difficult to deal with it. 
[0010]With polymers fatty acid ester as used in the field of [ here ] this invention. It has two or 
more ester groups in the molecule shown with the following general formula (1), (2), or (3), The 
compound which combined each ester group by branching, the saturation alkylene group of 
straight chain shape or C 6 H 4> -CH=CH-, -(CH 2 CH 2 0) -, and -(CH 2 CHCH 3 0) - is pointed out. 

[0011] 

[Formula 10] 



0 




(l) 



[0012] 

[Formula 1 1] 




(2) 



[0013] 

[Formula 12] 
0 




(3) 



[0014][R here Branching or a straight-chain-shape alkylene group of the carbon numbers 2- 
20, R Branching of the carbon numbers 2-10, or an alkylene group of straight chain shape, 
C 6 H 4 or -CH=CH-, and R Branching of the carbon numbers 2-10, or an alkylene group of 
straight chain shape, - (CH 2 CH 2 0) An integer of 2-20, d, and e are an integer of 1-20, 
respectively, and, as for fc - or -(CH 2 CHCH 3 0) - (however, k shows an integer of 2-10), a, and 
b, d+e expresses an integer of 2-20. ] 

[0015]End carboxylic acid content fatty acid ester as used in the field of this invention points 

http://wvvw4.ipdl.inpit.go j^^ 4/16/2008 



■ 



JP,10-O60235,A [DETAILED DESCRIPTION] 



Page 4 of 18 



out a compound which has a carboxyl group to a piece end of the polymers fatty acid ester 
shown with the following general formula (4), (5), or (6) by the above-mentioned general 
formula (1), (2), or (3) as shown. 
[0016] 

[Formula 13] 




(4) 



[0017] 

[Formula 14] 




(5) 



[0018] 

[Formula 15] 




(6) 



[0019][R here Branching or the straight-chain-shape alkylene group of the carbon numbers 2- 
20, R 2 Branching of the carbon numbers 2-10, or the alkylene group of straight chain shape, 
C 6 H 4 or -CH=CH-, and R Branching of the carbon numbers 2-10, or the alkylene group of 
straight chain shape, (CH 2 CH 2 0) - R - or -(CH 2 CHCH 3 0) R -. Fatty acid residue or H in which 

(however, k shows the integer of 2-10), R 4 , R 5 , or R 6 has the straight chain shape or the 
branched alkyl group of the carbon numbers 1-20, In the case of the fatty acid residue in 

which, as for a, the integer of 3-20 and R 4 have the straight chain shape or the branched alkyl 

group of the carbon numbers 1-20 when R 4 is H, the integer of 2-20, d, and e of the integer of 
2-20 and b are the integers of 1-20, respectively, and d+e expresses the integer of 2-20. ] 
[0020]With a derivative of end carboxylic acid content fatty acid ester, a following general 
formula (7), (8). Or are obtained by making a substituent which has active hydrogen of a 
compound which has two or more substituents which have a terminal carboxyl group and 
active hydrogen of end carboxylic acid content fatty acid ester shown by (9) react. A compound 
which carried out the graft of the end carboxylic acid content fatty acid ester to a compound 
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which has two or more substituents which have active hydrogen is pointed out. 
[0021] 

[Formula 16] 




(7) 



[0022] 

[Formula 17] 




(8) 



[0023] 

[Formula 18] 
0 




(S>) 



[0024][R here Branching or a straight-chain-shape alkylene group of the carbon numbers 2- 
20, R Branching of the carbon numbers 2-10, or an alkylene group of straight chain shape, 
C 6 H 4 or -CH=CH-, and R Branching of the carbon numbers 2-10, or an alkylene group of 
straight chain shape, (CH 2 CH 2 0) - R - or -(CH 2 CHCH 3 0) Fatty acid residue or H in which 

(however, k shows an integer of 2-10), R 4 , or R 5 has straight chain shape or a branched alkyl 
group of the carbon numbers 1-20, Residue of a substituent which has active hydrogen of a 

compound which has two or more substituents in which R 7 , R 8 , and R 9 have active hydrogen, 

In the case of fatty acid residue in which, as for a, an integer of 3-20 and R 5 have straight 

chain shape or a branched alkyl group of the carbon numbers 1-20 when R 4 is H, an integer of 
2-20, d, and e of an integer of 2-20 and b are the integers of 1-20, respectively, and d+e 
expresses an integer of 2-20. ] 

[0025]A compound X mol a manufacturing method of concrete end carboxylic acid content 
fatty acid ester is indicated to be with a following general formula (10), And/or, a compound Y 
mol shown with a following general formula (11), And/or, Z mol, respectively for a compound 
shown with any, one compound, and a following general formula (14) among compounds 
chosen from a compound shown with a following general formula (12) and a following general 
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formula (13) quarternary ammonium salt, the 4th class phosphonium salt, or a titanate organic 
compound. It can obtain by the ability to make it able to react at 110 ** - 210 ** as a catalyst. 
This reaction may use as an initiator the compound W section shown with a following general 
formula (14). 
[0026] 

[Formula 19] 
o 

(10) 




[0027] 

[Formula 20] 
o- 




R 



11 



[0028] 

[Formula 21] 

o 




[0029] 

[Formula 22] 





[0031] 

[Formula 24] 
o 




(id 



(12) 



HQ R 13 ^0H (13) 



[0030] 

[Formula 23] 

HO OH (14) 



(15) 
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[0032][X, Y, and Z are 0-100, respectively, and X+Y+Z fills 1-100, and W=(X+Y+Z)x (2-200), 
R 10 and R 11 , respectively Branching or the straight-chain-shape alkylene group of the carbon 
numbers 2-20, R Branching of the carbon numbers 2-10, or the alkylene group of straight 
chain shape, CLhL or -CH=CH-, and R 13 Branching of the carbon numbers 2-10, or the 

b 4 

14 

alkylene group of straight chain shape, R Branching of the carbon numbers 2-10, or the 
alkylene group of straight chain shape, - (CH 2 CH 2 0) - or -(CH 2 CHCH 3 0) - (however, k 

1 5 

shows the integer of 2-10), and R show branching of the carbon numbers 1-20 or the alkyl 
group of straight chain shape, and an alkenyl group. ] 

[0033]A concrete example of a general formula (10) used by this invention Recinoleic acid, 9, 
and 1 0-hydroxystearic acid, Hydroxy fat acids, such as 12-hydroxystearic acid, are mentioned, 
A concrete example of a general formula (11) epsilon-caprolactone, beta propiolactone, 
Lactone, such as gamma-butyrolactone and delta-valerolactone, is mentioned, As for a 
concrete example of a general formula (12), dibasic acid anhydrides, such as phthalic 
anhydride and a maleic anhydride, are mentioned, As for a concrete example of a general 
formula (13), dibasic acid, such as adipic acid and sebacic acid, is mentioned, A concrete 
example of a general formula (14) Ethylene glycol, propylene glycol, Diol, such as a diethylene 
glycol and triethylene glycol, is mentioned, and a concrete example of a general formula (15) is 
not limited to these, although monocarboxylic acid, such as acetic acid, propionic acid, and 
caprylic acid, is mentioned. 

[0034]A way a manufacturing method of a derivative of concrete end carboxylic acid content 
fatty acid ester condenses 1-200 mol of the above-mentioned end carboxylic acid content fatty 
acid ester at 1 10 ** - 250 ** to 1 mol of compounds which have two or more substituents which 
have active hydrogen is mentioned. 

[0035]A compound which has two or more substituents which have active hydrogen means a 
compound which has a hydroxy! group, the 1st class, or the 2nd class amino group in [ two or 
more ] one molecule, and glycerin and polyamine are specifically mentioned. 
[0036]A manufacturing method of a derivative of end carboxylic acid content fatty acid ester 
For example, JP,1-270932,A, According to a method Japanese Patent Application No. No. 
267486 [ seven to ], and given in JP, 63-30057, B, glycerin, Polymers polyamine compound, 
such as glycerin, such as diglycerol and tetraglycerin, polyallylamine, and/or ethyleneimine, 
and the above-mentioned end carboxylic acid content fatty acid ester can be condensed and 
obtained at 110 ** - 250 **. 

[0037]As a coupling agent in this invention, for example gamma-aminopropyl triethoxysilane, 
N-beta-(aminoethyl)-gamma-aminopropyl trimethoxysilane, gamma-glycidoxy 
propyltrimethoxysilane, beta-(3,4-epoxy-cyclo KISHIRU) ethyltrimethoxysilane, 
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Vinyltriethoxysilane, vinyl-tris (2-methoxyethoxy) Silang, gamma-mercaptopropyl 
propyltrimethoxysilane, N-beta-(aminoethyl)-gamma-aminopropyl methyl dimethoxysilane, 
Gamma-methacryloxpropyl trimethoxy silane, N-(3-triethoxy silyl propyl) urea, Methyl 
trimetoxysilane, octadecyl triethoxysilane, vinyltriacetoxysilane, gamma- 
chloropropyltrimetoxysilane, hexamethyldisilazane, gamma-anilino propyltrimethoxysilane, 
octadecyldimethyl [3-(TORIME ibis silyl) propyl] The Silang system coupling agents, such as 
ammoniumchloride, gamma-chloropropyl methyl dimethoxysilane, methyltrichlorosilane, 
polyalkylene oxide silanes, and perfluoroalkyl trimethoxysilane, are preferred. An aluminum 
system coupling agent like aceto alkoxy diisopropoxy aluminate may be used. These can be 
easily manufactured by using a method given in "Organic Insertion Reactionsof Group IV 
Element, 1966, pp 21-33", The most can be obtained as a commercial coupling agent. 
[0038]Although the method of preparation in particular of a finishing agent is not limited, it is 
carried out when a weight ratio of a coupling agent to polymers fatty acid ester generally mixes 
polymers fatty acid ester and a coupling agent at 20 ** - 100 ** within the limits of 0.1-10. A 
finishing agent may mix and use a solvent for polymers fatty acid ester and a coupling agent. 
As a solvent used for a finishing agent, aromatic hydrocarbons solvent; n-hexane, such as 
toluene and xylene, Aliphatic hydrocarbons, such as cyclohexane and n-heptane; A methylene 
chloride, Halogenated hydrocarbon solvents, such as chloroform and dichloroethane; Dioxane, 
Ethers solvents, such as a tetrahydrofuran, butyl ether, butylethyl ether, and a jig lime; Methyl 
isobutyl ketone, Ketones, such as cyclohexanone and isophorone; Ethyl acetate, butyl acetate, 
Ester solvents, such as ethylene glycol monoethyl ether acetate; Methyl alcohol, Ethyl alcohol, 
n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, isobutyl alcohol, t-butyl alcohol, Amyl 
alcohol, n-hexyl alcohol, n-heptyl alcohol, 2-ethylhexyl alcohol, lauryl alcohol, stearyl alcohol, 
Alcohols solvents, such as cyclopentanol, cyclohexanol, benzyl alcohol, and p-tertiary- 
butylbenzyl alcohol; Ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 
Ethylene glycol monobutyl ether, propylene glycol monomethyl ether, Alkylene glycol 
monoalkyl ether;2-methoxy propyl acetate, such as propylene glycol monoethyl ether and 
propylene glycol monobutyl ether, etc. Amide series solvents, such as dimethylacetamide and 
dimethylformamide, etc. are mentioned, and two or more sorts can use these independently, 
mixing. 

[0039]A manufacturing method in particular of magnetic powder processed by a finishing agent 
which consists of polymers fatty acid ester and a coupling agent of this invention is not limited. 
After the surface treatment method can invade a filler in a dry method and a solution which a 
method currently generally performed may be sufficient as, for example, add a finishing agent 
directly to magnetic powder, and carry out uniform dispersion with a ribbon mixer, a Henschel 
mixer, etc. and attributes it to them, it is wet process etc. which remove a solvent. It does not 
interfere at all by the integral blending method added at the time of kneading of an organic 
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matrix and magnetic powder. 

[0040]As for the mixing ratio of a finishing agent, if it is five or less weight section 0.1 or more- 
weight section, there are ten or less weight section 0.01 or more-weight section of no effects 
preferably to magnetic powder 100 weight section in the case of less than 0.01 weight section 
and it mixes mostly from ten weight sections, it is not preferred that softening temperature of 
mold goods falls etc. 

[0041 ]As magnetic powder in this invention, alpha-Fe 2 0 3> A surface treatment thing by 

gamma-Fe 2 O y its Co, etc., MO-Fe 2 0 3 (M - Ba, Co, Sr, and Ca.) A part of ferrite magnetic 

powder which consists of one sort of Mg, Mn, Cu, Zn, and Pb or two sorts or more, and its Fe 
atoms Ti, A treatment object in what was replaced by Co, Zn, V, Nb, etc., magnetite, samarium 
cobalt, neodium iron cobalt, zirconium cobalt, Fe metal powder and its Ti, nickel, Si, Co, 
aluminum, etc., etc. can be mentioned. Shape in particular is not limited. 
[0042]As resin in this invention, an elastomer can also be used depending on thermoplastics, 
thermosetting resin, and the case. In the case of a resin magnet, as thermoplastics, for 
example Polyolefines, such as polyethylene and polypropylene, Chlorinated polyolefins, such 
as chlorinated polyethylene, crude rubber, ethylene propylene rubber rubber, Polyamide, PPS, 
etc., such as rubbers, such as isobutylene isoprene rubber, butadiene rubber, polyisoprene 
rubber, nitrile rubber, and chloroprene rubber, Nylon 12, Nylon 46, Nylon 11, nylon 6, and 
Nylon 66, are used. 

[0043]As resin for magnetic recording (organic binder), For example, polyester, polyurethane, 
polyvinyl chloride and VCM/PVC and vinyl acetate, or a copolymer with a vinylidene chloride, A 
copolymer of polyacrylonitrile, acrylonitrile, and a vinylidene chloride, nitrile rubber, an alkyd 
resin, polyamide, polyvinyl acetate, a polyvinyl butyral, cellulosic resin, an epoxy resin, etc. can 
be mentioned. Even if these organic binders mix two or more sorts, they do not interfere. 
[0044]As for a rate of magnetic powder in a resin magnet, 96 or less % of the weight of 70 % of 
the weight or more is preferred from a viewpoint of magnetic properties and a moldability. This 
is equivalent to mixing of 4.1 to resin 42 weight section to magnetic powder 100 weight 
section. Use of resin additives, such as a plasticizer generally used and a cross linking agent, 
does not interfere at all, either. 

[0045]As base material resin which applies a magnetic paint, film state molding, such as 
polyethylene terephthalate, polycarbonate, polypropylene, polyvinyl chloride, and cellulose 
triacetate, can be mentioned, for example in order to manufacture a magnetic recording 
material. On the occasion of preparation of a magnetic paint, an addition of an organic binder 
is preferred, and it is 15 to 60 weight section to magnetic powder 100 weight section. If there 
are few additions of an organic binder than 15 weight sections, adhesive strength of a coat will 
decline, and if more than 60 weight sections, a reproducing output will decline. A solvent may 
dissolve an organic binder and that [ its ] whose boiling point is 50-150 ** is preferred. If the 
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boiling point is lower than 50 **, it will dry in front of magnetic field orientation, and desiccation 
will become difficult if higher than 150 **. 1 - 5 weight fold amount is suitable for the amount of 
solvent used to an organic binder. 

[0046]A manufacturing method of a resin magnet and a magnetic recording material a class 
product, respectively A batch type kneader, The Bambari mixer, a Henschel mixer, a helical 
rotor, a roll, 1 axis extruder, It kneads using a biaxial extruder, an automatic mortar, etc. in a - 
50-350 ** field (temperature range which hardening of thermosetting resin does not follow), 
Compression molding, extrusion molding, and injection molding are performed, applying a 
magnetic field according to the purpose furthermore (if it fabricates without applying a 
magnetic field, an isotropic resin magnet, magnetic toner, and a magnetic recording material 
will be obtained). Since a resin magnet, magnetic toner, and a magnetic recording material 
magnetize and it permanent-magnet-izes, magnetic field intensity made to magnetize enough 
is 30 or more kOe still more preferably 15 kOe preferably. 

[0047]An effect of this invention is revealed by the following mechanisms. That is, it joins 
together on the surface of an inorganic substance, and polymers resin acid ester and a 
coupling agent in a finishing agent for magnetic materials carry out hydrophobing of the 
surface. A covalent bond, a hydrogen bond, etc. are working in this. It is inferior to intensity 
grant of a magnetic material in it being coupling agent independent in respect of mobility in the 
case of processing of an effect of a certain thing, and use independently is not necessarily 
preferred. A fluid improvement is dramatically large, but on the other hand polymers fatty acid 
ester has a problem which degrades intensity of a magnetic material. Mutual demerit can be 
compensated with polymers fatty acid ester and a coupling agent living together, and both 
improvements of the material physical properties of a magnetic material and improvements of 
processability that are made into the purpose can be realized. 

[0048]Next, an example of manufacture of polymers fatty acid ester and an example are given, 
and this invention is explained in detail. The following examples are for not limiting the range of 
this invention and illustrating character of this invention more clearly. A part in an example of 
manufacture and an example shows a weight section. 

[0049]30.0 copies of xylene, 300.0 copies of 12-hydroxystearic acid, and 0.1 copy of 
tetrabuthyl titanate were taught in a reaction flask provided with example of manufacture 1 
thermometer, an agitator, a nitrogen feed port, a refluxing pipe, and a mist separator, and 
temperature up was carried out over 4 hours to 160 ** under a nitrogen air current. It warmed 
at 160 more ** for 4 hours (acid value of output at this time was about 20 mgKOH/g), and 
xylene was distilled out at 160 **. Subsequently, it cooled to a room temperature, water 
produced during a pyrogenetic reaction was separated from xylene in a distillate, and this 
xylene was returned to a reaction solution. A number average molecular weight was 2550 and 
acid value of the obtained polyester A was 22.0 mgKOH/g. 
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[0050] In a reaction flask provided with example of manufacture 2 thermometer, an agitator, a 
nitrogen feed port, a refluxing pipe, and a mist separator, 12.5 copies of xylene, 15.5 copies of 
ethylene glycol, 36.5 copies of adipic acid, 75.0 copies of 12-hydroxystearic acid, 190 copies of 
epsilon-caprolactones, and 0.1 copy of tetrabuthyl titanate were taught, and temperature up 
was carried out over 4 hours to 160 ** under a nitrogen air current. It warmed at 160 more ** 
for 2 hours (acid value of output at this time was about 20 mgKOH/g). Subsequently, it cooled 
to a room temperature, water produced during a pyrogenetic reaction was separated from 
xylene in a distillate, and this xylene was returned to a reaction solution. The obtained 
polyester B was the number average molecular weight 2490, and acid value was 22.5 
mgKOH/g. 

[0051 ]ln a reaction flask provided with example of manufacture 3 thermometer, an agitator, a 
nitrogen feed port, a refluxing pipe, and a mist separator, 12.5 copies of xylene, 10.0 copies of 
12-hydroxystearic acid, 190 copies of epsilon-caprolactones, and 0.1 copy of tetrabuthyl 
titanate were taught, and temperature up was carried out over 4 hours to 160 ** under a 
nitrogen air current. It warmed at 160 more ** for 2 hours (acid value of output at this time was 
about 20 mgKOH/g). Subsequently, it cooled to a room temperature, water produced during a 
pyrogenetic reaction was separated from xylene in a distillate, and this xylene was returned to 
a reaction solution. The obtained polyester C was the number average molecular weight 9960, 
and acid value was 5.6 mgKOH/g. 

[0052]30.0 copies of xylene, 300.0 copies of 12-hydroxystearic acid, and 0.1 copy of 
tetrabuthyl titanate were taught in a reaction flask provided with example of manufacture 4 
thermometer, an agitator, a nitrogen feed port, a refluxing pipe, and a mist separator, and 
temperature up was carried out over 4 hours to 160 ** under a nitrogen air current. It warmed 
at 160 more ** for 4 hours (acid value of output at this time was about 45 mgKOH/g), 81 copies 
of diglycerols and 0.1 copy of tetrabuthyl titanate were taught, and temperature up was carried 
out over 4 hours to 160 ** under a nitrogen air current. It warmed at 160 more ** for 4 hours 
(acid value of output at this time was about 2 mgKOH/g), and xylene was distilled out at 160 **. 
Subsequently, it cooled to a room temperature, water produced during a pyrogenetic reaction 
was separated from xylene in a distillate, and this xylene was returned to a reaction solution. 
The obtained polyester D was the number average molecular weight 1390, and acid value of 
1.4 mgKOH/g and a hydroxyl value was 51 mgKOH/g. 

[0053]ln a reaction flask provided with example of manufacture 5 thermometer, an agitator, a 
nitrogen feed port, a refluxing pipe, and a mist separator, 30.0 copies of xylene, 10.0 copies of 
12-hydroxystearic acid, 190 copies of epsilon-caprolactones, and 0.1 copy of tetrabuthyl 
titanate were taught, and temperature up was carried out over 4 hours to 160 ** under a 
nitrogen air current. It warms at 160 more ** for 4 hours (acid value of output at this time was 
about 20 mgKOH/g), Subsequently, after cooling at about 80 **, 200 copies of polyallylamine 
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10% solution ("PAA-1LV" by Nitto Boseki, molecular weight 3000) and 0.1 copy of tetrabuthyl 
titanate were further taught to a reaction vessel, and temperature up was carried out over 4 
hours to 160 ** under a nitrogen air current. It warmed at 160 more ** for 6 hours (acid value of 
output at this time was about 30 mgKOH/g), and xylene was distilled out at 160 **. 
Subsequently, it cooled to a room temperature, water produced during a pyrogenetic reaction 
was separated from xylene in a distillate, and this xylene was returned to a reaction solution. 
The obtained polyester E was the molecular weight 7300 in GPC styrene conversion, and acid 
value of amine value was 12 mgKOH/g in 32 mgKOH/g. 

[0054]30.0 copies of xylene, 300.0 copies of 12-hydroxystearic acid, and 0.1 copy of 
tetrabuthyl titanate were taught in a reaction flask provided with example of comparison 
manufacture 1 thermometer, an agitator, a nitrogen feed port, a refluxing pipe, and a mist 
separator, and temperature up was carried out over 4 hours to 160 ** under a nitrogen air 
current. It warmed at 160 more ** for 1 hour (acid value of output at this time was about 100 
mgKOH/g), and xylene was distilled out at 160 **. Subsequently, it cooled to a room 
temperature, water produced during a pyrogenetic reaction was separated from xylene in a 
distillate, and this xylene was returned to a reaction solution. A number average molecular 
weight was [ acid value of the obtained polyester X ] 95.0 mgKOH/g in 590. 
[0055]30.0 copies of xylene, 300.0 copies of 12-hydroxystearic acid, and 0.1 copy of 
tetrabuthyl titanate were taught in a reaction flask provided with example of comparison 
manufacture 2 thermometer, an agitator, a nitrogen feed port, a refluxing pipe, and a mist 
separator, and temperature up was carried out over 4 hours to 160 ** under a nitrogen air 
current. It warmed at 160 more ** for 48 hours (acid value of output at this time was about 100 
mgKOH/g), and xylene was distilled out at 160 **. Subsequently, it cooled to a room 
temperature, water produced during a pyrogenetic reaction was separated from xylene in a 
distillate, and this xylene was returned to a reaction solution. A number average molecular 
weight was 30100 and acid value of the obtained polyester Y was 1.86 mgKOH/g. 
[0056]After 10.2 copies of acetic acid was gradually dropped at a room temperature, stirring to 
15 copies of example of comparison preparation 3 tetraisopropyl titanate, heating stirring was 
carried out and it was made to react at flowing-back temperature for 2.5 hours. In the 
meantime, transparent reaction mixture became cloudy gradually. Next, it distilled out under 
decompression of isopropyl alcohol which carried out the byproduction, isopropyl acetate, and 
unreacted acetic acid, azeotropy of the acetic acid which remains with toluene further was 
carried out, and the finishing agent Z of a titanium coupling agent (white powder) was 
obtained. Although the melting point exceeds 200 **, it is meltable to chloroform. These 10 
copies of finishing agent Z chloroform solution of one copy and nine copies of isopropyl 
isostearate was prepared, and it was considered as a finishing agent solution (let mixed liquor 
of a finishing agent and a solvent be a finishing agent solution). 
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[0057]The valuation method is as follows. 
[0058](Evaluation 1 of a magnetic material) 

(1) Kneading and a shaping twin screw extruder (the bell SUSUTORUFU ZE40A; screw 
specification / path = 43 mm) of a magnetic material ratio-of-length-to-diameter=33.5, and 
screw constitution No./9-3 A dice /phi5x5, the main kneading part / barrel 7, and strand 
cooling / air cooling were used, and a ferrite and nylon 6 (made by "PACT Ube Industries, Ltd.) 
which were processed by a finishing agent at 240 ** were kneaded. Subsequently, it pelletized, 
an injection molding machine (made in a Japanese iron mill; N40 B-ll, 127x13x3 mm) was 
used, and a specimen was produced at 280 **. 

[0059](2) A fluid observation lab PURASUTO mill (a product made from an Oriental energy 
machine; 30C-150) was used, and mobility at the time of kneading was evaluated by regular 
torque (kg-m) about a pellet obtained above. 

[0060](3) Physical-properties test object sex test presented a bending test and a magnetic- 
properties examination with a specimen obtained by injection molding, and performed it. A 
bending test was done based on JIS K 7203. A magnetic-properties examination evaluated by 
the residual magnetic flux density Br (kG), the retention IHC (kOe), and maximum energy 
product BHmax (MGOe) using a magnetic flux meter (the Toei Industry make, TRF-5BH). 
[0061] 
[Example] 

Example 1 polyester A5.0 copy and 5.0 copies of gamma-aminopropyl triethoxysilane (the 
Nippon Unicar make, A-1 100) mixed, the finishing agent was produced, ten copies of toluene 
was mixed further, and the finishing agent solution (let the mixed liquor of a finishing agent and 
a solvent be a finishing agent solution) was prepared. Furthermore, 2.0 copies of this finishing 
agent solution is added at about 750 rpm using a Henschel mixer to 100 copies of ferrites (FM- 
201; made by Toda Kogyo), The surface treatment for 1500 rpmx 10 minutes was performed 
succeedingly, reduced pressure drying of this was carried out in 80 **x 12 hours using the air 
forced oven, and processing powder was obtained. 

[0062]Next, this 92 copies of processing powder and ten copies of nylon 6 (PA6; made by Ube 
Industries) were mixed, after kneading with a twin screw extruder, it pelletized, and regular 
torque estimated the mobility at the time of kneading. The bending test was evaluated as 
physical properties using the fabricated specimen. Injection molding was performed by 15kOe 
and magnetic properties were evaluated (Table 1). 

[0063]The same operation as Example 1 was carried out except having mixed polyester A2.0 
copy, 8.0 copies of gamma-aminopropyl triethoxysilane, and ten copies of toluene, and having 
prepared the example 2 finishing-agent solution (Table 1). 

[0064]The same operation as Example 1 was performed except having used 20.0 copies of 
finishing agent solutions prepared in example 3 Example 2 (Table 1). 
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[0065]The same operation as Example 1 was carried out except having replaced 2.0 copies of 
amount of the finishing agent solution used with 10.0 copies in example 4 Example 1 (Table 1). 

[0066]The same operation as Example 1 was performed except having used the polyester B 
instead of the example 5 polyester A (Table 1). 

[0067]The same operation as Example 1 was performed except having used the polyester C 
instead of the example 6 polyester A (Table 1). 

[0068]The same operation as Example 1 was performed except having used the polyester D 
instead of the example 7 polyester A (Table 1). 

[0069]The same operation as Example 1 was performed except having used the polyester E 
instead of the example 8 polyester A (Table 1). 

[0070]The same operation as Example 1 was performed except not having used a 
comparative example 1 finishing-agent solution at all (Table 1). 

[0071 ]The same operation as Example 1 was performed except having used 100.0 copies of 
finishing agent solutions prepared in comparative example 2 Example 2 (Table 1). 
[0072]The same operation as Example 1 was performed except having mixed polyester A1 0.0 
copy and 10.0 copies of toluene, and having prepared the comparative example 3 finishing- 
agent solution (Table 1). 

[0073]The same operation as Example 1 was performed except having mixed 10.0 copies of 
gamma-aminopropyl triethoxysilane, and 10.0 copies of toluene, and having prepared the 
comparative example 4 finishing-agent solution (Table 1). 

[0074]The same operation as Example 1 was performed except having used the polyester X 
instead of the comparative example 5 polyester A (Table 1). 

[0075]The same operation as Example 1 was performed except having used the polyester Y 
instead of the comparative example 6 polyester A (Table 1). 

[0076]The same operation as Example 1 was performed except having used 20 copies of 
finishing agent solutions prepared in the example 3 of comparison preparation as a 
comparative example 7 finishing-agent solution (Table 1). 

[0077]The same operation as Example 1 was performed except having used stearic acid 
instead of the comparative example 8 polyester A (Table 1). 
[0078] 
[Table 1] 
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(kgf/ mm*) 


Br 
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mm 1 


5.90 


13.50 


3.40 


2.40 


2.00 


9KJK«y 2 


6.20 


14.50 


3.30 


2.30 


2.20 


tzmm 3 


5.40 


12.50 


3.30 


2.40 


2.10 




6.00 


13.20 


3.30 


2.30 


1.90 


nmm 5 


6.15 


15.00 


3.30 


2.40 


2.20 




6.05 


14.20 


3.00 


2.40 


2.00 


nmm i 


5.85 


14.60 


3.20 


2.30 


2.00 




6.05 


13.90 


3.20 


2.30 


2.10 


Jttt« i 


9.50 


10.30 


2.50 


2.30 


1.40 


item 2 


3.50 


3.20 


2.00 


2.20 


0.80 


JtttW 3 
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2.50 


2.40 


1.60 


itttffl 4 


11.50 


14.50 


3.20 


2.30 


1.90 


ItttPIS 


10.20 


14.30 


2.90 


2.30 


1.90 


ttfiffl 6 


12.50 


5.30 


2.50 


2.30 


1.50 


JtttW 7 


4.50 


10.80 


,3.20 


2.30 


2.00 


tttt« 8 


4.50 


10.80 


3.20 


2.30 


2.00 



[0079](Evaluation 2 of a magnetic material) 

(1) Kneading and the shaping twin screw extruder (the bell SUSUTORUFU ZE40A; screw 
specification / path = 43 mm) of a magnetic material ratio-of-length-to-diameter=33.5, and 
screw constitution No./9-3 A dice /phi5x5, the main kneading part / barrel 7, and strand 
cooling / air cooling are used, The stolon CHUUMU ferrite and PPS resin ("component stereo 
tech FPPS-084" by Dainippon Ink & Chemicals, Inc.) which were processed by the finishing 
agent at 315 ** were kneaded. Subsequently, it carried out to pelletizing, the injection molding 
machine (made in a Japanese iron mill; N40 B-ll, 127x13x3 mm) was used, and the specimen 
was produced at 355 **. 

[0080](2) The fluid observation lab PURASUTO mill (the product made from an Oriental energy 
machine; 30C-150) was used, and the mobility at the time of kneading was evaluated by 
regular torque (kg-m) about the pellet obtained above. 

[0081 ](3) The physical-properties test object sex test presented the bending test and the 
impact test with the specimen obtained by injection molding, and performed it. The bending 
test and the Izod impact test were done based on JIS K 7203 and JIS K 71 10, respectively. 
[0082]Addition mixing of 100 copies of example 9 strontium ferrites (made by Toda Kogyo) 
was carried out at five copies of finishing agent solutions and 100 copies of toluene which were 
prepared in Example 1, and decompression distilling out of the toluene was carried out by the 
rotating evaporator at 50 **. Reduced pressure drying of the remains thing was carried out at 
80 **, and processing powder was obtained. 30 copies of PPS ("component stereo tech FPPS- 
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084" by Dainippon Ink & Chemicals) were mixed with 170 copies of this processing powder, 
after kneading with a twin screw extruder, it pelletized, and regular torque estimated the 
mobility at the time of kneading. The bending test and the Izod impact test were done about 
the fabricated specimen (Table 2). 

[0083]ln example 10 Example 9, the same operation as Example 9 was performed except 
having used the finishing agent solution prepared in Example 6 instead of the finishing agent 
solution prepared in Example 1 (Table 2). 

[0084]ln example 11 Example 9, the same operation as Example 9 was performed except 
having used the finishing agent solution prepared in Example 7 instead of the finishing agent 
solution prepared in Example 1 (Table 2). 

[0085] In example 12 Example 9, the same operation as Example 9 was performed except 
having used the finishing agent solution prepared in Example 8 instead of the finishing agent 
solution prepared in Example 1 (Table 2). 

[0086]ln example 13 Example 9, the same operation as Example 9 was performed except 
having used at a time 2.5 copies of finishing agent solutions prepared in Example 1 and 
Example 7 instead of the finishing agent solution prepared in Example 1, respectively (Table 
2). 

[0087]ln comparative example 9 Example 9, the same operation as Example 9 was performed 
except not having used the finishing agent solution prepared in Example 1 (Table 2). 
[0088]ln comparative example 10 Example 9, the same operation as Example 9 was 
performed except having used the finishing agent solution prepared by the comparative 
example 4 instead of the finishing agent solution prepared in Example 1 (Table 2). 
[0089] 
[Table 2] 



it* ft 


5£ * b )l>* 

(kg* m) 


m k m 

( kgf/mm 2 ) 


SMKM 

(kgf -cm/cm) 




3.60 


10.60 


3.50 




3.50 


11.00 


3.20 




3.20 


9.80 


3.00 




2.50 


10.30 


2.90 




2.50 


10.30 


2.90 




6.50 


8.20 


2.30 


JtttWio 


8.50 


10.30 


2. SO 



[0090](Evaluation in a magnetic recording material) 

Addition and after stirring for 10 minutes, toluene was distilled out for four copies (two copies of 
finishing agents, two copies of toluene) of finishing agent solutions prepared in example 14 
Example 1 at 60 ** under decompression to 100 copies of Co processing gamma-Fe 0 0 0 (0.03 
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micrometer in diameter, and 0.35 micrometer in length), as opposed to 100 copies of this 
processing powder — a polyvinyl chloride acetate copolymer (made in Union Carbide.) 20 
copies of VAGH(s), and polyurethane resin (the product made from Japanese Polyurethane 
Industry.) After adding and kneading NIPPORAN 2304 20 copy, 80 copies of cyclohexanones, 
and 80 copies of methyl ethyl ketone with a ball mill for 48 hours, the viscosity of the 
compound was measured by the Brookfield viscometer (the TOKIMEC make, BL type, 20 **). 
Subsequently, 15 copies of hardening agents (the product made from Japanese Polyurethane 
Industry, the coronate L) were added to this, it mixed to it, and the magnetic paint was 
obtained. This was dried behind spreading and magnetic orientation to the polyethylene 
terephthalate film (12 micrometers in thickness), a 7-micrometer coat was formed, and the 
calendar process was performed. The square-shaped ratio of this magnetic tape, a residual 
magnetic flux density, and abrasion resistance were seen. Using the magnetic flux meter (the 
Toei Industry make, TRF-5BH), the residual magnetic flux density performed friction 10000 
times with the Taber wearing-of-die testing machine, and judged abrasion resistance by 
viewing (Table 3). 

[0091]ln example 15 Example 14, flow nature was measured like Example 14 except having 
used the finishing agent solution prepared in Example 6 instead of the finishing agent solution 
prepared in Example 1 (Table 3). 

[0092]ln example 16 Example 14, flow nature was measured like Example 14 except having 
used the finishing agent solution prepared in Example 7 instead of the finishing agent solution 
prepared in Example 1 (Table 3). 

[0093]ln example 17 Example 14, flow nature was measured like Example 14 except having 
used the finishing agent solution prepared in Example 8 instead of the finishing agent solution 
prepared in Example 1 (Table 3). 

[0094] In comparative example 1 1 Example 14, flow nature was measured like Example 14 

except not having used the finishing agent solution prepared in Example 1 (Table 3). 

[0095]ln comparative example 12 Example 14, flow nature was measured like Example 14 

except having used the finishing agent solution prepared by the comparative example 3 

instead of the finishing agent solution prepared in Example 1 (Table 3). 

[0096]ln comparative example 13 Example 14, flow nature was measured like Example 14 

except having used the finishing agent solution prepared by the comparative example 4 

instead of the finishing agent solution prepared in Example 1 (Table 3). 

[0097]ln comparative example 14 Example 14, flow nature was measured like Example 14 

except having used the finishing agent solution prepared by the comparative example 5 

instead of the finishing agent solution prepared in Example 1 (Table 3). 

[0098] 

[Table 3] 
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it-lxlT 1 ] 1 1 


^ou . uu 




1320.00 






50.00 


0.84 


1200.00 




Jt&#J13 


320.00 


0.82 


1320.00 






40.00 


0.80 


1200.00 





[0099] 

[Effect of the lnvention]As explained above, the finishing agent for magnetic materials of this 
invention, Also in [ flow by using this for manufacture of a resin magnet, and a sex and 
magnetic properties are improved remarkably, and ] manufacture of a magnetic recording 
material, The magnetic paint of hypoviscosity can be obtained, and magnetic powder 
distributes good in an organic binder, and the effect of the ability to contribute to improvement 
in magnetic properties and a mechanical physical property, and make both the processability 
and strength properties of a magnetic material improving is done so. 



[Translation done.] 
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S®*£31£4;§;$£#y IXfJI/A 1 O. O&t hJUX> 
1 0. o«*fi*LTBUlLfcJa^li*llS«l tfsJCii 
tt£'<rr>tz (ID. 

[ o o 7 3 ] lfc«« 4 

io aBflafflSXS r-75;^p t°;u h'jx h*->->^ 

>10. oSB£ HUX> 1 o. 0^^;l^LTlSSLfe 

[007 4] tt:i£#J5 
y ixfji/ A OUtfr y IztI^'J xxi^ux £GM LtclU 

wtn&mi tmcukftzfiitz can • 

[ O O 7 5 ] itS^ 6 
Ttf 'J xXtJU A(Df£+3 y [ztK'J iXfjl/ Y LfclU 

[0076] ItStflJ 7 

20 ssASMSft^ Lxitmmnm 3 r*i@s Lfcasffla 

^tz (ID. 

[ O 0 7 7 ] 8 
tKU XXTJUA0)^t>y IZXTT'J LtnlUtt 

\*n&mi tmcMft&fT'otz ($d . 

[0 0 7 8] 

[in 





(kg- ra) 


a \f §* « 

(kgf/mm*) 


Br 
kG 


IHc 
kOe 


BHmax 
MGOe 




5.90 


13.50 


3.40 


2.40 


2.00 


i£&fe#J2 


6.20 


14.50 


3.30 


2.30 


2.20 




5.40 


12.50 


3.30 


2.40 


2.10 


H&0JJ4 


6.00 


13.20 


3.30 


2.30 


1.90 




6.15 


15.00 


3.30 


2.40 


2.20 




6.05 


14.20 


3.00 


2.40 


2.00 




5.85 


14.60 


3.20 


2.30 


2.00 




6.05 


13.90 


3.20 


2.30 


2.10 




9.50 


10.30 


2.50 


2.30 


1.40 


Jttt«2 


3.50 


3.20 


2.00 


2.20 


0.80 


Jttt«3 


4.50 


5.00 


2.50 


2.40 


1.60 


it&#]4 


11.50 


14.50 


3.20 


2.30 


1.90 




10.20 


14.30 


2.90 


2.30 


1.90 


ttR« 6 


12.50 


5.30 


2.50 


2.30 


1.50 


Jtf£ffl7 


4.50 


10.80 


3.20 


2.30 


2.00 




4.50 


10.80 


3.20 


2.30 


2.00 



[0079] mi&w&ommz) 
(i) m&mn<Dm&t&Li& 



50 S/g=4 3mm, L/D = 33.5, X^'Ja-M 



(11) 4#Bfl 5 F1O-O60235 



;U7. Xh7>K»9/S») ^fflLT, 3 1 5°ClZ 

•^FPPS-084j ) ^SSLfco ifclvc^U* h 
1 2 7 x 1 3 x 3 mm) SffflLT, 3 5 5°C|CTKS 
[O0 8O] (2) SSSlttCDffi^ 

^Ttf^x h^;u (X3Mlta» ; 3 0C- 1 5 O) £fc 10 

(k g • m) TfHWLfco 

[OO 8 1] (3) UsttKK 
«T*ttB*l±* *U JIS K 7203. JIS 

K 7 1 1 Ofc*8&Lrfrofc 0 

[o o 8 2] mt&m* 

«1 -C«SL/=*nB«ia#J»ajE5fflt h;ux>i 0 0« 20 

KSMmSdU 5 o°ccp — £ x ) — xAtKu — £ — fZcfc 
y h;ux>$3taa^Lfc, S9i$8 o°CT?ajEK*R 

U «k33»£»fco COfllJIflM 7 0$B<tPPS (XB 

*4 Zs*it¥T.mm. r^><\°sTV<? FPPS-O 8 

4j ) 3 0*R£;l^rU X|4fl£h«ll3T;l^Lt-S^U 

[O O 8 3] ^j£#g 1 O 

<z>ft:byi^ sufi«i6T-ias3iLtca®flis#js?asffltx 

fcJa^f±Sei6« 9 £ Ntt 0>Ift1»«fTofc «2). 

[ O O 8 4 ] Xffiffij 1 1 
[ O O 8 5 ] HJfc^ 1 2 

tz&Ltutm&m 9 1 mm<Dt&tt£'i=r^tz (s 2) 0 40 

[ O O 8 6 ] njg^ 1 3 

«M»#$**L-eh.2. 5Sp-roffltxf-ian(iHte^i9 

£I^«<D|gf*£f7ot:: (i2) . 

Co o s 7] itmmQ 

3iJ6«9icfcL^T. xt£«i 1 -cHaiLfcaffifliSMaa 

(12). 

C O O 8 8 ] itR« 1 o 50 



a>tt*> y 4 -en » l fcssaJi*ii;g&£ &m l 

fcm*i;fc5iJ£0g 9 t H«a)«kff*ff ofc (S 2) o 

[0 0 8 9] 
[^2] 



# ft 


X X h * * 

(kg« m) 


ft M B tt 
(kgf/min 1 ) 


3T&B& 
(kgf-cm/cm) 


XSB0J9 


3,60 


10.60 


3.50 




3.50 


11.00 


3.20 


xjwyn 


3.20 


9.80 


3.00 




2.50 


10.30 


2.90 




2.50 


10.30 


2.90 




6.50 


8.20 


2.30 




8.50 


10.30 


2.80 



[o o 9 o] (»»C»#»f=fcMt4HHii) 



HJfi« 1 4 

1 7?Hit l fcs® fflj&HSft 4 gp <ss mm&\ 2 

SB, h;UX>2gg) JCo^Ir-Fe203 (ISO. 
03//m, g$0.35(im) 1 O OgfllZ-fcJHK 1 

M^<* Ktti, VAGH) 20g|5 v 

*'J-!?u*>«B (B*#"j^u*>x*(ao» % 

*7>2304) 2 03k >8 OgBS.1/ 

^ T^UX^JU^ h>8 OgP*^*0, Jl,SJUCt4 8 

ftnns«L^ttK««Ba)»jK«B&»ftit (h**** 

*(B*#y^U*>XX(*)J| % an*— KL) 15 

3s*«Lfco cco^m^— zroftmtt. mwmzimm* 

TRF-5BH) £J8l*T. ft@*€ttl*^— / S 

s8B»*tiooooiiism\ aai^^ywx 

Lfc (S3) o 
[ o o 9 i ] HifEGq 1 5 

;«a>fttDyiz % mmmexm^Ltzmmmmmm^m 

t^=JSmf±S8lfi«1 4<tl^^||zLT. S54xtt$ajSL/i 
(S3) o 

[ O O 9 2 ] HJ£^ 1 6 

mfem^ 4lzfcL^r. -enaLtcSffiffiajB* 

i«CDftt> L Jlc % HJE«7-eBSLfcSffiffl3ffl»ja$ffl 
(S3) B 

[ O O 9 3 ] HIS^ 1 7 



(12) 



ttBHspiO-060235 



(S3) o 

[0094] Jt«« 1 1 

hltSaitLfc (13). 
[0 O 9 5] Jt«« 1 2 

Lfc&rtteMSflM 4tM:Lt, SMittSSMELfc 
(S3), 

[ O O 9 6 ] ttttfl 1 3 

ttoxtfr y c:jt«« 4 man Ltras^s^i^^fi&ffl 
Lfciu^i±*j66^ji 4tmm~Lx. atfxtt^asL*: 

($3) e 

[ O O 9 7 ] tt&m 1 4 

&tf)ft;b y lzifc«« 5 tig L fcS®^9lffJ^;*i$^«ffl 
Lfciartl*»fc«i 4fcH«|::L-C\ 3SE*ittSilSLfc 
(13). 

[o o 9 8] 



[S3] 



10 



20 





» a 

( C p 6 ) 


ft S it 


(kG) 


mmtm 


MM" 


54.00 


0.89 


1480.00 






60.00 


0.90 


1500.00 






65.00 


0.88 


1490.00 


&» 




72.00 


0.86 


1450.00 




ttttflU 


250.00 


0.83 


1320.00 




Jfctfc«12 


50.00 


0.84 


1200.00 




ittt0J13 


320.00 


0.82 


1320.00 






40.00 


0.80 


1200.00 





[O O 9 9] 



(51) Int. CI. 6 

C O 9 D 5/23 
1 67/00 
G 1 1 B 5/712 
H O 1 F 1/26 



PQV 
P K X 



F I 

C O 9 D 5/23 
1 67/00 
G 1 1 B 5/712 
H O 1 F 1/26 



PQV 
P K X 



